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INTRODUCTION
On average, child health outcomes are better in urban than in rural areas of developing countries. Understanding the nature and the causes of this rural-urban disparity is essential in contemplating the health consequences of the rapid urbanization taking place throughout the developing world and in targeting resources appropriately to raise population health. Comparison of mean levels of health is not sufficient for these purposes. It ignores variation in health with population characteristics, such as income, that are not necessarily invariant to urbanization and can potentially be used to target resources more effectively than is possible with a simple rural-urban distinction. One objective of this paper is not only to document the magnitude of rural-urban disparities in child nutritional status and mortality across 47 developing countries but also to determine the extent to which these disparities are explained by differences in population characteristics across urban and rural settings. Even if population characteristics were to explain all of the rural-urban difference in child health, targeting health resources on the basis of rural-urban location would still be efficient if there were homogeneity in these characteristics within rural and urban sectors. But the greater is within sector population heterogeneity, the stronger is the argument for allocating resources in relation to characteristics besides rural-urban location. Living standards, for example, obviously do vary within urban settings. In fact, income inequality is typically greater in urban areas than it is in rural areas (Deaton & Drèze, 2002; Kuznets, 1965) . Health programs that target the rural population overlook the urban poor who may enjoy little or no health advantage over their rural counterparts. The second objective of the paper is to compare health outcomes for poor urban and rural children and to examine rural-urban differences in the degree of socioeconomic inequality in these outcomes. This will contribute to appraisal of the case for paying greater attention to poor urban populations in the prioritization of health programs.
There is a considerable body of literature documenting the rural-urban disparity in child health outcomes in the developing world. Most of the literature focuses on discrepancies in measures of child nutritional status. This clearly demonstrates that, on average, urban children are better nourished; they are less likely to suffer chronic malnourishment (stunting) and to be severely underweight (von Braun, McComb, FredMensah & Pandya-Lorch, 1993; Ruel, Garrett, Morris, Maxwell, Oshaug, Engle et al,1998; Menon, Ruel & Morris, 2000; Sahn & Stiffel, 2003; Smith, Ruel & Ndiaye, 2005; Fotso, 2006; Fotso, 2007) . In the recent literature, less attention has been given to rural-urban differences in child mortality but that which exists shows that urban children face a lower risk of dying before their first, or fifth, birthday (Cleland, Bicego & Fegan, 1992; Brockerhoff, 1995; Sastry, 1997; Gould, 1998; Wang, 2003; Cai & Chongsuvivatwong, 2006) . Table 1 provides a summary of the recent cross-country evidence on the rural-urban gap in child health outcomes in the developing world.
Rural-urban differences in mean outcomes do not reveal the considerable variation in health experiences of children within rural and urban settings. Sahn & Stiffel (2003) find that the contribution of the rural-urban gap to total variation in child nutritional status is quite small in 14 Sub-Saharan African countries. Total inequality in children's height-for-age in Sub-Saharan Africa appears to be mainly a matter of inequality within urban and rural areas. So, although the rural-urban disparity is large, it is not the primary source of variation in child health. Clearly, populations are not homogenous within rural-urban sectors and one has to take care not just to compare their means.
A difference in mean outcomes certainly does not imply that an urban child can expect to enjoy better health than her otherwise identical counterpart in a rural setting.
The disparity may largely derive from differences in population characteristics, such as levels of income and education. The literature suggests that population and community characteristics are important in explaining the rural-urban disparity in child health outcomes (Fotso, 2007; Sastry, 1997) . Smith et al (2005) report significant rural-urban differences in the levels of household proximal and socioeconomic determinants of child nutritional status using Demographic and Household Survey (DHS) data from 36 developing countries. They find very few significant differences across urban and rural settings in the effects of determinants on child nutrition. From this it is concluded that the urban advantage is due to the superior conditions, including behavioral factors such as nurturing practices, rather than differences in the effects of conditions on nutrition. But the authors do not quantify the share of the rural-urban disparity that is explained by differences in conditions. Despite better average health outcomes in urban areas, there is some evidence of little or no differences in health between rural and urban poor children (Cameron, Kgamphe, Leschner & Farrant, 1992; WHO, 1993; WRI, UNEP, UNDP & WB, 1996) . The higher mean in urban areas may be simply due to a lower proportion of poor children but it might also be that there is a higher socioeconomic gradient in child health in urban areas (Bitran, Giedion, Valenzuela & Monkkonen, 2005) . Menon et al (2000) have shown that the socioeconomic gradient in childhood stunting is indeed higher in urban areas of 10 developing countries and Fotso (2005) finds the same for Sub-Saharan African countries. present a similar finding regarding prevalence of diarrhea in Latin-America. The last column of Table 1 provides a summary of evidence comparing socioeconomic inequality in child health indicators across urban and rural areas.
From the existing evidence it is clear that there is a rural-urban gap in mean child nutritional outcomes but a few studies suggest that this is at least partly explained by differences in levels of proximal and socioeconomic determinants of nutrition. There is also some evidence that while mean child nutritional status is higher in urban areas, socioeconomic inequality is also higher. This paper presents a comprehensive and consistent analysis of the magnitude and explanation of rural-urban disparities in child health throughout the developing world. It adds to the existing literature by using the most recent data from 47 countries to estimate the size of rural-urban relative risks for both child stunting and mortality and to determine the extent to which these disparities can be accounted for by rural-urban differences in socioeconomic and demographic factors. By also comparing the degree of socioeconomic inequality in child health across rural and urban settings, the paper develops a cohesive argument concerning the nature and the implications of rural-urban differences in the distribution of child health. More specifically, this paper extends the existing literature in five respects. First, it looks at the rural-urban gap in both childhood mortality and stunting. While there is considerable evidence that malnutrition is an informative health indicator in developing countries and a good predictor of mortality (Pelletier, Frongillo & Habicht, 1993; Pelletier, Frongillo, Schroeder & Habicht, 1995; Schroeder & Brown, 1994) , the magnitude and the explanation of the rural-urban disparities in the two indicators may differ. Harttgen & Misselhorn (2006) show that access to health care has a greater impact on child mortality than on malnutrition. Since rural areas are usually more deprived of health care facilities, this could cause rural-urban mortality differentials to be greater than those in malnutrition. In fact, from a cross-country analysis, Fay, Leipziger, Wodon & Yepes (2005) find that, after controlling for socioeconomic factors, stunting is negatively associated with the urbanization rate whereas the opposite is true of infant and child mortality. Besides environmental hazards and pollution, a possible explanation could be the higher prevalence of HIV/AIDS in urban, densely populated areas (Dyson, 2003) . Differences between urban and rural areas in food supply, including its diversity and security, should reflect more strongly in nutritional indicators than in mortality.
Further, urban areas are characterized by a greater dependence on cash income, weaker informal safety nets and greater labor force participation of women , which may all impact differently on child malnutrition than mortality.
Second, this paper paints a broad picture of rural-urban disparities in child malnutrition and mortality by using data on 47 developing countries. Malnutrition is measured using the new growth standards that were released by the World Health Organization in April 2006 (WHO, 2006) . The new standards adopt a fundamentally prescriptive approach designed to describe how all children should grow rather than merely describing how children grew in a single reference population at a specified time (Garza & de Onis, 2004) . For example, the new reference population includes only children from study sites where at least 20% of women are willing to follow breastfeeding recommendations. Use of this new reference population could affect estimates of rural-urban disparities since some of the factors used in predicting potential growth, such as breastfeeding, differ in prevalence between urban and rural locations. This is one of the first studies presenting estimates of nutritional status based upon these new standards.
The third contribution of this paper is to quantify the extent to which the ruralurban gaps in child malnutrition and mortality are explained by differences in population characteristics. Fourth, the paper extends the evidence on socioeconomic inequality within urban and rural areas to a broader set of countries and health indicators and employs concentration indices to summarize inequality across the entire distribution rather than simply comparing extremes as in ratio measures. Finally, this paper pays attention to both relative and absolute rural-urban inequality. As recently demonstrated by Lynch, Smith, Harper & Bainbridge (2006) , relative and absolute inequality are not necessarily explained by the same factors. Whereas most economic and epidemiological research has focused on relative inequalities, policy makers may be most interested in absolute inequality.
DATA AND METHODS
Data are from the most recent Demographic Health Surveys (DHS) of all 47 countries for which anthropometric data are available. Table 2 lists all the countries, years of survey and sample sizes.
Nutritional status is measured by a binary indicator of chronic malnourishment, or stunting. A child is considered stunted if its height falls two standard deviations below the median height of children of the same age and gender in a 'healthy' reference population. The new Multicentre Growth Reference Study (MGRS) population which includes children from Brazil, Ghana, India, Norway, Oman and the USA is used as the reference group (WHO, 2006) . To our knowledge, this is the first study on a large set of developing countries using this new reference population. To check sensitivity of the results to this change in reference group, the analysis is also done by using the US National Center for Health Statistics (NCHS) reference population (WHO, 1995) . DHS contain anthropometric data for children aged 0-5 years at the time of survey. However, for 6 of the countries (Central African Republic, Comoros, Niger, Togo, Kyrgyzstan Republic and India) data were only available for children aged 0-3 years. Under-five mortality is measured by an indicator of whether the child died before or at 60 months that is constructed from a full fertility history of each woman in the survey. For the purpose of this analysis, under-five mortality is preferred to infant mortality since it covers the same age range as the stunting measure and allows for longer exposure to environmental conditions that are likely to be important determinants of rural-urban disparities. Children were included in the sample if they were born between 15 and 5 years before the survey. This long time span provides sufficient observations on under-five mortality, but admittedly has the disadvantage that living conditions at time of survey do not necessarily reflect circumstances during the first 5 years of life.
2 Using under-five mortality also implies that there is no distinction between deaths of newborn babies and deaths of older children despite the fact that they may have quite different causes. To check robustness of the results, we also conducted the entire analysis using infant instead of under-five mortality, for which we only used data on children that were born up to and including 60 months before the survey. The results were qualitatively similar to those for under-five mortality and are therefore not discussed in detail.
Next to simple rural-urban disparities in the two health indicators, we also present the disparities that remain after controlling for differences in household wealth, parents' education, availability of (any) toilet and safe drinking water, maternal age at birth, sex of child, short birth interval, and birth order. 3 All of these variables have well documented relevance in explaining children's health status (see e.g. Sastry, 1997; Smith et al, 2005) .
4
Rural areas are characterized by lower educational achievement, poorer living standards and lower awareness of healthy behavior (Smith et al, 2005 , Table 6 ) and these differences could be confounding raw rural-urban disparities. Birth order and maternal age at birth are included in quadratic form to allow for non-linear effects. The educational level of each parent is captured by a binary variable indicating whether the mother/father had no education. 5 To control for a short birth interval, a dummy variable is used for births that are closer than 24 months to the preceding birth (Sastry, 1997) . Drinking water is considered safe when coming from a tap, covered well, (hand) pump, covered borehole, tanker truck or vendor and bottles (Victora, Fenn, Bryce & Kirkwood, 2005) .
As is quite common practice with DHS data, a wealth variable is derived using principal component analysis (Filmer & Pritchett, 2001) . This wealth index is constructed from information on housing conditions (electricity supply, the number of persons per room, the type of floor, wall and roof material), possession of assets (car, motor, bicycle, radio, television, and fridge) and age and sex of the household head. 6 Since the quality of sanitation and drinking water can be expected to have a direct impact on child health, we decided not to include these in the principal component analysis. Except in the regression analysis of the pooled (urban and rural) data, the wealth indices used are estimated separately for the urban and rural samples within each country. This allows the proxy variables to have different relationships with wealth in urban and rural settings. Rural-urban relative risk ratios are estimated using Poisson regression, which facilitates control for confounding factors (Zou, 2006; Barrington, Griffiths, Tate & Dezateux, 2006; Kaye, Mirembe, Bantebya, Johansson & Ekstrom, 2006) . Absolute inequality is measured by the rural-urban difference in the probability of a child being stunted/dying. This is estimated by the partial effect of a rural dummy in a probit regression of stunting/mortality evaluated at the sample means of the other independent variables.
Socioeconomic inequality in stunting and under-five-mortality is measured using the concentration index, which indicates the degree to which stunting/mortality is disproportionately concentrated among the poor (Wagstaff, Paci & van Doorslaer, 1991) .
Applied to binary indicators, such as stunting and mortality, the bounds of the concentration index depend upon the mean of the indicator (Wagstaff, 2005) . This would impede rural-urban comparison due to substantial differences in means across locations.
To avoid this problem, we use an alternative but related concentration index that was recently introduced by Erreygers (2006) and does not suffer from mean dependence.
All estimation takes account of sample weights (provided with the DHS data) and standard errors are corrected for clustering at the community level.
RESULTS

RURAL-URBAN DISPARITY
The proportion of children that are stunted and that died before the age of five in rural and urban areas as well as the rural-urban ratios in these proportions are given in Table 3 . Figure 1 illustrates the rural-urban relative risks of stunting and under-five mortality for all 47 developing countries grouped by region. There are significant differences in the rural-urban stunting rates in all but 4 countries (Comoros, Madagascar, Namibia and Uzbekistan). 8 The median rural-urban ratio in stunting is 1.4. It is largest in Latin America and the Caribbean (LAC), where the median is 1.92 and smallest in South and South-East Asia (SSEA), where the median is 1.24. It is well known that malnutrition rates relative to child mortality are higher in South Asia than in Sub-Saharan Africa (SSA) (Harttgen & Misselhorn, 2006) . But it appears that the rural-urban disparities in malnutrition are more marked in Sub-Saharan Africa.
Population stunting rates based upon the older NCHS reference population are consistently lower than those based upon new MGRS reference. 9 de Onis, Onyango, Borghi, Garza & Yang (2006) find the same for Bangladesh, Dominican Republic and a pooled sample of North American and European children. Estimates of rural-urban disparities tend to be slightly larger using the old NCHS reference, with the median ruralurban ratio being 1.55 rather than 1.4 with the new reference. Rural-urban relative risks in under-five mortality are also presented in Figure 1 . In most cases the rural-urban differences are again significantly different from 1 but there are 15 countries in which this is not the case. In relative terms, urban-rural disparities in the two indicators are generally similar, with the striking exception of LAC. The median rural-urban relative risk of under-five mortality across all countries is 1.36, compared with 1.40 for stunting.
The mortality relative risk is largest in Near East (NE) (1.46), although there are 6 countries in SSA where the ratio is 1.5 or more, and smallest in LAC (1.24). Results are similar for infant mortality. The median rural-urban relative risk ratio is 1.43 and the differences are significantly different in all but 12 countries. Table 3 also shows absolute rural-urban inequality in stunting and under-five mortality. That is, the difference in the probability of being stunted/dying between rural and urban. We immediately see that absolute inequality in mortality is much smaller than that in stunting, which follows from the lower prevalence. Regional patterns in absolute inequality are not exactly the same as those for relative inequality. The absolute ruralurban gap in stunting is highest in LAC and smallest in the NE, whereas relative inequality was highest in the latter region. Absolute inequality in mortality is highest in SSA, and similar across all other regions.
There is little or no correlation in the ranking of countries by rural-urban relative disparities in stunting and in child mortality. The Spearman correlation coefficient is small (0.14) and insignificant (p-value=0.35). 10 But this is largely due to the remarkably higher rural-urban relative risks of stunting in LAC compared both with other regions and with mortality disparities in LAC. After leaving out the LAC countries, the Spearman correlation coefficient equals 0.31 and is significant (p-value=0.06). The correlation between rankings of countries by rural-urban absolute inequality in stunting and in mortality is larger than for relative inequality (Spearman coefficient is 0.32 (pvalue=0.029) and 0.45 (p-value=0.004) without LAC).
The very large rural-urban disparities in stunting in LAC have been found in other studies (Smith et al, 2005; Ruel, Living at high altitude can cause oxygen shortages (hypoxia), which in turn can lead to growth retardation in children (de Meer, Bergman, Kusner & Voorhoeve, 1993; Greksa, 1986; Toselli, Tarazona-Santos & Pettener, 2001 ). Further, high altitude environments can be characterized by food production (and consumption) constraints that might affect nutritional status of these populations (Berti & Leonard, 1998) .
WHAT IS LEFT OF THE GAP AFTER CONTROLLING FOR WEALTH AND OTHER FACTORS?
Figure 2 shows the rural-urban risk ratios for childhood stunting before and after controlling for differences in household wealth and other characteristics. The adjusted risk ratios are calculated from country specific Poisson regressions of a binary indicator of stunting on a rural dummy and the household characteristics. 11 For each country, the first bar represents the uncontrolled relative risk (which is exactly the same as in Figure   1 ) and the second gives the risk-ratio after controlling for household wealth only, which is represented by dummy variables indicating the wealth quintile in which the household falls. For each country, a wealth index is calculated from the full sample and so urban and rural households in the same wealth quintile are comparable. The third bar represents the risk ratio after controlling for not only wealth but also the household, mother and child covariates described in the data and methods section: parents' education, availability of a toilet and safe drinking water, maternal age at birth, sex of child, short birth interval, and birth order.
Using regression to estimate rural-urban disparities in stunting controlling for confounding factors may be problematic if there is insufficient overlap in the distribution of these factors across urban and rural areas, such that the data do not permit comparison between urban and rural children similar in all observable characteristics. If necessary, sufficient overlap can be imposed on the data by excluding non-comparable observations and the robustness of the results to this exclusion checked. We did this by first running a logistic regression to model the probability of being urban using the same covariates as before. We then used this model to predict the probability of being urban for every child.
Thereafter we excluded any urban child for whom this predicted probability was larger than the 90 th percentile probability of being urban predicted for any rural child. The fourth bar in Figure 2 shows the same rural-urban risk ratio as the third bar, but calculated on this restricted sample.
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In general, rural-urban risk ratios for stunting are larger than 1 and become closer to 1 after controlling for wealth. Adding thereafter other covariates reduces the risk ratios to a smaller extent. In Namibia, the rural-urban disparity is reversed after controlling for wealth. In SSA, controlling for wealth causes the rural-urban disparity to disappear in 6 of the 26 countries (Cote d'Ivoire, Ethiopia, Kenya, Nigeria, Tanzania, and Zimbabwe).
In SSEA, controlling for wealth makes the disparity no longer significant in any country, except in Bangladesh where it is actually reversed. For NE, controlling for wealth again reduces the rural-urban disparity substantially but it remains significant in 3 out of the 7
countries. In LAC, the rural-urban disparity remains after controlling for wealth, except in the Dominican Republic and Paraguay, but its magnitude decreases substantially. After controlling for all covariates, the rural-urban disparity in stunting has disappeared in 29 of the 47 countries. While the wealth adjustment has the largest effect, other adjustments are not always small. In SSA in particular, there are 8 countries in which the other household and child characteristics accounted for the rural-urban risk ratio. Figure 3 shows the same risk ratios for under-five mortality. Controlling for wealth accounts for the rural-urban risk ratio in a further 21 countries. We do see again that wealth is causing the risk ratio to be insignificant in the entire SSEA region. After controlling for wealth, the rural-urban gap in under-five-mortality is reversed in Namibia and Paraguay. Having controlled for wealth, adjusting for the other covariates causes the disparity to disappear in only a further two countries, leaving a significant difference in only 17 of the 47 countries. As compared to stunting, it seems that the other sociodemographic covariates have a smaller effect on the rural-urban disparity in mortality.
Harttgen & Misselhorn (2006) also found that household characteristics, such as education and wealth, are more important in explaining malnutrition as compared to mortality, which is more related to health care use. Especially in the LAC region, we see that controlling for wealth causes a large decrease in the magnitude of the rural-urban risk ratio of stunting, but less so for mortality.
The fourth bars in Figure 2 and Figure 3 show the corrected risk ratios that take into account the potential problem of lack of sufficient overlap in the covariates across urban-rural areas. In general these risk ratios are not that different from the uncorrected ones (third bars): the correction reduces the median rural-urban risk ratio from 1.08 to 1.04 for stunting, and from 1.07 to 1.06 for mortality. However, in 9 (10) countries, the rural-urban risk ratio for stunting (mortality) is no longer significant after the correction.
Estimates of the contribution of confounding factors to the explanation of absolute rural-urban differences in mortality and stunting were very similar to those for relative inequality, and so are not presented or discussed in detail. 13 This suggests that there are large rural-urban differences in important determinants of these child health outcomes (Lynch et al, 2006) . In sum, controlling for all covariates accounts for the rural-urban risk ratio in stunting and in under-five in 27 and 20 countries respectively.
The median risk-ratio is reduced by about 80% (from 1.40 to 1.09 for stunting and from 1.36 to 1.07 for mortality). The correction for wealth differences alone causes a reduction of 53 % and 59% for stunting and mortality respectively.
14
RURAL-URBAN DIFFERENCES IN SOCIOECONOMIC INEQUALITY IN HEALTH
As seen in the previous section, in many countries the mean rural-urban disparity in child stunting and mortality is not significant after controlling for household wealth. It is possible that the disparity varies with economic status. To test for such an interaction effect, we present in Figure 4 rural-urban risk ratios of stunting and mortality for children in the poorest and the richest wealth quintiles using a common wealth index for both rural and urban populations. It shows that the rural-urban disparity in stunting is in general much larger in the richest wealth quintile, as compared to the poorest. For more than half of the countries (28), there is no significant difference in stunting between the urban and rural poor. In the richest quintile, there is no significant difference in only 13 countries.
While rural-urban ratios of mortality are also generally larger in the highest wealth quintile, this is not the case in 11 countries, with the most notable examples in SubSaharan Africa. Under-five mortality is actually significantly higher among the urban poor than it is among the rural poor in 9 countries. The differences revealed in ruralurban disparities by wealth suggest that economic inequality in stunting and child mortality differ between urban and rural areas. Figure 5 plots rural against urban concentration indices for stunting and mortality. 15 By convention, a negative index indicates concentration on the poor but in Figure 5 we present the negative of the index such that a positive value indicates stunting/mortality is higher amongst the poor. A value of zero is consistent with no inequality. Most countries are positioned above the diagonal indicating that socioeconomic inequality in urban areas is generally larger than that in rural areas. Socioeconomic inequality in stunting is generally greater than that in mortality. Rural-urban differences in socioeconomic inequality in stunting are not very pronounced in the Near East, whereas they are in Sub-Saharan Africa. The median urban concentration index of stunting equals -0.17, whereas the median rural concentration index equals -0.11. The median under-five mortality concentration index for urban areas is about two times larger in absolute value than its median in rural areas (-0.06 versus -0.03). 16 The few negative values shown in the figure (positive values actual values) are not statistically significantly different from zero (see Table 4 ).
CONCLUSION AND DISCUSSION
There are considerable rural-urban differences in average child health outcomes in the entire developing world. The median rural-urban relative risk is 1.4 for both stunting and child mortality but rural-urban disparities in the two indicators are not strongly correlated across countries and regions. The most striking difference between the two is in the LAC region, where the rural-urban relative risk for stunting is more than 1.5 times greater than that for mortality. The magnitude of the rural-urban gap in child health outcomes reflects, to a large extent, differences in wealth. On average, the rural-urban risk ratios of stunting and under-five mortality fall by 53% and 59% after controlling for household wealth. In 15 countries, the relative rural-urban risk of stunting becomes insignificant after controlling for wealth. For mortality, this is the case in 19 countries. In SSEA, the lower rates of stunting and mortality in urban areas are entirely explained by higher levels of wealth. In LAC, we see the largest drop in the magnitude of the ruralurban risk ratio after controlling for wealth; however the rural-urban disparity generally remains significant. In Bangladesh and Namibia, stunting rates are actually higher in urban areas after controlling for wealth. For mortality, this is the case in Namibia and
Paraguay. This suggests that conditional upon socioeconomic status, the rural environment is healthier than the urban one in these countries, possibly because of pollution and overcrowding (see also Fay et al, 2005) .
Relative to controlling for wealth, differences in socio-demographic factors explain less of the rural-urban disparities in stunting and mortality. Controlling for these other factors reduces the relative risk ratio on average by an additional 25% for stunting and 22% for mortality. After controlling for wealth and other covariates, the rural-urban disparity is still significant in 18 countries for stunting and 17 for mortality. Communitylevel characteristics and the availability of health care in particular, presumably account for a large part of the residual rural-urban disparities in child health outcomes.
We confirm and substantially extend earlier findings of higher socioeconomic inequality in stunting in urban compared with rural areas and demonstrate that this also holds for under-five mortality. In a considerable number of countries (9 out of 47), the urban poor actually have higher mortality than their rural counterparts. For stunting, we do not see this reverse in the rural-urban disparity, but in more than half of the countries (28) there is no significant difference in stunting between the urban and rural poor.
Greater socioeconomic gradients in child health outcomes in urban areas might be a reflection of the greater economic inequality that tends to prevail in urban settings, which was recognized by Kuznets as early as1965.
The answer to the question posed in the title of this paper is that on average urban children are healthier than rural children but in most countries this is simply a reflection of the advantageous household level conditions, particularly the greater wealth, experienced in urban settings. For given household level characteristics, there is an urban child health advantage in a little more than one-third of the countries studied. It is important to stress that we have controlled only for urban-rural differences in household level characteristics and not in community level and infrastructure characteristics that are more integral to the intrinsic differences between urban and rural environments.
We have used geographic groupings of countries for presentational purposes and because one might expect greater homogeneity within than across regions in the magnitude and explanation of rural-urban disparities in child health outcomes. Region dummy variables are indeed significant in explaining cross-country differences in the unadjusted rural-urban relative risks of stunting but this is not the case for mortality (see Table 4 ). The rural-urban disparity in stunting is largest in LAC and the reduction in the disparity after controlling for wealth and other factors is also greatest in this region. In part, the latter result is caused by the large unadjusted risk-ratio for LAC but the wealth effect remains largest in LAC even when control is made for the unadjusted risk ratio.
Region differences explain 50% of the cross-country variation in rural-urban relative risks of stunting and 57% of the variation in the extent to which these disparities are accounted for by wealth and other factors. This is mainly due to the differences between LAC and the other regions. The remainder of the cross-country variation reflects the heterogeneity-economic, political, social and geographic-within each region. This within region heterogeneity is much more pronounced for mortality. Regional differences explain only 4% of the cross-country differences in the unadjusted rural-urban relative risk of mortality. Most of the variation in the magnitude, and the explanation, of ruralurban disparities in child mortality is within and not across regions.
The results were found to be quite robust. Stunting rates based upon the old NCHS growth reference are lower than those based upon new MGRS reference, but rural-urban disparities tend to be slightly larger using the old NCHS reference. Using infant instead of under-five mortality yielded qualitatively the same results as those discussed above. Because of the lower average mortality (as compared to stunting), the absolute rural-urban gap in stunting is much larger than that in mortality. However, both wealth and other socio-bio-demographic factors were equally important in explaining absolute and relative inequality, which is likely to originate from the relatively high inequality in the distribution of the determinants across urban and rural areas.
Given that average stunting and under-five mortality rates are higher in rural areas and that, on average, around three-quarters of the stunting/mortality occurs in those areas, there is a strong efficiency case for giving priority to rural based programs. 17 However, the analysis in this paper shows the importance of within sector variation. The urban poor are often as disadvantaged as the rural poor with respect to nutrition and mortality. This suggests that the urban poor are living in conditions that are equally bad (or even worse)
as those in rural areas in terms of the impact on child health. Income constraints, price barriers and a lack of health insurance cover may deprive the urban poor from access to health care despite their close proximity of health care facilities. Financial barriers may also limit the advantage the poor can reap from the better food supply in urban areas, while the rural poor can benefit from their own food production and support networks.
The fact that the urban rich can benefit from these food and health care advantages available in urban areas, while the rural rich cannot, can explain the larger rural-urban disparity in the highest wealth quintile and the greater socioeconomic inequality in child health outcomes in urban areas.
Urban poverty and malnutrition have been increasing, both in absolute and in relative terms. have shown that both the number of underweight preschoolers and the share of urban preschoolers in overall numbers of underweight children have been increasing in the past 10-15 years. Gould (1998) and Fotso (2007) also argue that the rural-urban gap has declined over the last decades because of a worsening of urban health levels. This implies that there is a need for programs that target the urban poor, and that this is becoming more necessary as the size of the urban population grows. However, policy actions that improve poor children's health status in urban areas may be distinctively different from those that address the needs of their rural counterparts. Whereas technological changes in agriculture and expansion of the rural infrastructure go a long way toward mitigating rural health problems, in urban areas greater attention needs to be given to the generation of employment, the creation of social safety nets, providing safe drinking water and public hygiene in slum dwellings and securing access to health care for the children of informal sector workers (Von Braun et al, 1993) . 
FIGURES AND TABLES
Rural/urban ratio in stunting and under-five mortality Figure 4 : Rural-urban relative risk of stunting and under-five mortality in poorest (Q1) and richest (Q5) wealth quintiles.
Notes: Striped bars indicate that there is no significant difference in rural-urban proportions at the 10% level. For Comoros, Ethiopia, Nepal, Zambia and Zimbabwe there are less than 100 urban children in the poorest quintile. For Cote d'Ivoire, Kazakhstan, Kyrgyzstan and Turkey there are less than 100 rural children in the highest quintile. Zimbabwe is not shown, because of 0% stunting and under-five mortality among urban children in the lowest wealth quintile. Fotso (2007) uses the same data as Fotso (2006) and is therefore not included in this Table 4 : Cross-country regressions. The dependent variable is respectively the urban-rural risk ratio (1), the absolute reduction in the urban-rural risk ratio by controlling for wealth (2), the absolute reduction in the rural-urban risk ratio by controlling for all covariates (3). All models only use region dummies and a constant as regressors, with the Latin American & Caribbean region as reference category.
ENDNOTES
1 Since anthropometric deficits accumulate over time, the average malnutrition rates for these countries will be biased downwards compared to those of the other countries.
2 This is also true for the urban-rural classification. Households that are living in an urban area at the time of survey may have been living in a rural area at the time the child was born, either because they have moved or because their community has become urbanized. In the developing world the percentage of the population that is urbanized has increased by about 5 points over the time period 1980 (UN, 2005 .
3 As the data are retrospective, there are fewer observations for children born earlier in time. Moreover, the thinning of the data does not occur randomly, but is a function of maternal age at birth. Conditioning on maternal age at birth (and birth order) should address this problem. 4 We could not include information on breastfeeding practices because DHS only contain the relevant data for the 5 lastborn children. To preserve consistency in the set of covariates, we also excluded breastfeeding from the stunting analysis. Breastfeeding may be considered endogenous in stunting/mortality regressions.
5 Caldwell (1979) argued that the protective effect of education manifests at junior high school level. It is not possible to use an education dummy defined at this level since no, or very few, rural women reach it in many countries. We did conduct the analysis using a binary variable that equals 1 if the mother had no or incomplete primary education. This gave comparable results: controlling for other covariates (after wealth) reduced the urbanrural RR's of stunting and mortality by 28% and 23%. We chose to distinguish between no and any education because in a lot of countries -especially in Sub-Saharan Africa -almost no rural women had finished primary school. The education variable is not used in Armenia and Kazakhstan because all women had at least incomplete primary education.
6 Also other assets like microwave, mobile phone, etc. were used if available. Age and sex of the household head is included since it can be expected to be correlated with socioeconomic status (see Ferguson, Murray, Tandon & Gakidou (2003) ). The weights of these assets and living conditions are provided through principal component analysis. Deriving a wealth index for both urban and rural areas from a common set of assets may understate the wealth of rural households because the DHS generally contain more information on assets that are more common
